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(54)Title: CONDUCTIVE CONNECTING PIN AND PACKAGE BOARD 




(57) Abstract 

provided with a conductive layer (5), a pad (16) is formed to fix a conductive connecting pin (100) on a package board 
(310). The conduction connecting pin (100) serves as electrical connection to a motherboard. The pad (16) is coated with an organic-resin 
insulating layer (15) having an opening section (18) from which the pad (16) is partially exposed. The conductive connecting pin (100) is 
fixed to the pad exposed from the opening section using a conductive adhesive (17), preventing the conductive connecting pin (100) from 
separating off the board at the time of mounting. 
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i)^hX$)^o 

K}m^^\z^^m(Dmmum^mib^t^■^m^m\^y^%^. mz. mm^ifXDmm 
mizt^^^. t^y^^>^uiiiz<i:Kt. ^mommmm^m^Lx. mr^a^z^ 

^m^im^^ommxmf^t^m'^izit. ^, m. u>> zLy^ju. /\° 

^^^it. mj^^^mnm(Dmmm±iz. ^^Drnm^m^-^itx. turn, mm-^ 
'&xmnuiH^nA'^^^t\^^-Dfz.:ijm&Miz-^m{zntDnx\^^^±x(D:^m 
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_haib;^c#Mi&-?> ^M^, ^v^H. Itm^TO^^. o. i~5 

m^. 3 o~9 Owt%/0^^cfcvio 3 0wt%*v^T«, mMW^^^^'SinT'cCViii^ 

mmimmmtLx^t. x.^-^ymm^ ^^^)-(^mm. t^')ji7.7-)mm. 

m^m^mmthxit. x.^i'^^ymm. Tf^^)^hyy}v-tux^uy (ptf 
E), 47yitx=^uy6yyi\:y'a\iyy^m^W (fep), 4yyi\:x.^u 

y/^-yuur)l::i^y^M^^ (PFA), if<D-7^ym^l!g^UX^l/>-7"U 
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y^^u-h (PET)> -ii^^xjiy^y (psf), 4^U7i-;ux;i/7^ h (p 
PS). m^mmmyriL-jijL-y-ji (ppe), )t^ux-5^;i/x;i/7:t> (p 

ES), 7jfUx-7^;K5H (PEi), #'j:7x-;i/x;i/:7:t> (ppes). 

j}^>JX5^1^>5^l/7^U- h (PEN), :^UX-7^;i.X-7^;i.^h> (PEE 

mMimmm(DL^\t.. mi ^-y'r^y^iz^K). mamz^mLtzm. m 
m-^m\^mm(Dt^\t. i^yuyhmzf^mLrz<D-^. mamzmxL. m 

^m^ii\d>it. m:^mzummn:^i^$>^-/}i. 2:^s;i±i:^-oxhmzmm 

ttMo^^m^ifxDmBM-^it. 5~5 0 umommizm^T^w^K^o 

5-1. Ati^^w mz^. 8-1. 2TffM-r§©5{)^\ ^u^t.(Dim-:mii^ 
^Bf'/^cCD, m^^mmiy-h^ mumzn\.x. %nztL^^\^^ti^<bm.'^\^\^\ 
^g«Mn. ^mx^. ^m^$>'DXh^\.\ mu^cDmmzmn 
^m.mzm^\z\t. mmm\z\^>'i^(D^^^m^-y^:it\z^v)^ \dy(Dmm^ 
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ox:&sr(Dumxmm-^n^^mmxm^xh^^\ s/t. ^^i^tf>ji, ± 
:^mi^mnxmm^. ^(D±\>z^mmx::i-^^ y^^i^xnm^^^'^M^^^ 

mj^r^o ^LT, mm(D^m^>^^^mmmm.mzWA^^^^tiz^ 
Y) ^ y ^~i^^u^\zmji^^rirzMW]B\^tmMmt^nm}izmm.^-^^o 



mim (a), mm (b). mim (o. miBi (d) \t. ^mmmim 
mm^zw^^ny'r- i^mm(Dmm.jLMmx$>^o 
m2m (a), m2m (b), ^20 (c). ^2111 (d) \t. mim^m^z^. 

msm u), msm (b), ^30 (c), msm (d) \t. w,immM\z^^ 
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m4m (a). (b), mm (c). mm (d) it. mimmmizm 
m 5 mit. m i ^mmiz%^/^yjr-iymwi(DmMxmmx'$>^o 

m9m (A) it. mimmM(Dmn^^.rmmmr$>r), msm (b) it. 
mdm (A) (DB^mmx$>^o 
m 1 0 mit. m i mmm<Dm 2 ^^miz^^/^y^~s^mwL(Dmmm-i:&^. 

mi 2m (A) it. m2^mm(DW\m2^7r:r/^y^-zymm<D/^y}^U^(D 

mmm. mi 2m (b) itmi 2m (a) (DB^mmx$>^o 
mism (A) it. m2^mm(Dmm3^7^-r/'^y^-i^mm.(D/^y}^^^(D 

mmm. mism (b) itmism (a) 0B^m.mx$>^o 
m 1 4 Bin. m 2 ^mmmm 4 ^^-rirffiaT^^o 
mi smit. m3^mmiz^^Ayjr-z^^m(Dmmm'rr$>^o 
mi emit. ms^Mmmimi^Tjktmmm-vh^o 
mi 7mit. m3^mm(Dmm2^^rmmmx$)^o 
mi smit. mlmmm(D^&\iz^^/^y^~-^^mw.mm^^^^^'tmm: 

mi 9mit. m2mmMizm^/^yjr-iymm<Dm&xmm'c$>^. 
n 2 0 mit. m 2 Mmmzm^z-^ytr-i^m^ommmx^)^. 
m2imit. m2 omizii\.^T. mmi±mm\f>^/^y vizmfmLtz^^^w: 

m2 2mit. m2mmmmm\nzm^/'^y^-i^mu(Dmmmx$>^o 
m2 3mit. ^2mmwi\<Dmmmmizm^/vy^-iy^u:^^-^^^mx'$, 
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m2 4m (A) m2mmm(Dmi^'^m(Dmmiizj^^j-^y'r-z^mm(D 

Ay]^^^(Dmmm. ^2 40 (B) «II2 40 (A) (DB^mSTfe^o 

^2 5 0 (A) it. ^2^MW^13^t»J(^S'J^^J2&^T/Vy^-vS1S(7) 
/Vy m'^(DWimm. m2 5EI (B) \m25m (A) (DB^MT$.^o 

^26 nii. m 2 ^»!icDm 1 e^c»j(^s'J^J 3 ^^-rmmmr&^o 
m2 7mit. ^2mmm(Dm2^^m\z^^/^y^—i^MU(Dmwv^^o 
m2s m^t. m 2 ^mmow, 2 ^w^\m\m 1 ^^fifMBi-e^ §0 
^29 m\t. % 2 ^M^^jom 2 "imMmm 2 $:^-rir®0Tfe^o 

^3 30 (A) a, B3 2EIiC^V^T. #m^i^t:>Sr/V7 HlC^^LfcgP 
^^iS^bfcifSElTfeD, US 3111 (B) \X. ^«'l4i^l^l^>c^»^^!l?r^t- 

^35 Wit. W, 3 1 i^S^S«r^-rif®0T^ 

-So 

^3 6111 (A) ^S^SIWHie^^M^SU^'ll*^"^^^^^^"''^*^^ 

nv'^tmo^mmm. Bseia (b) «ii3 60 (a) cob^^ihit^^o 

m3 7SI (A) m3^iSFy(^^15k^^y(^S'JFy2S:^-r/^y^-vS1S(^ 
ny^%V7^0Wmm. m3 70 (B) ^^^370 (A) (DB^W^^^^ 

113 8 0 (A), ^3 8® (b) \t. w,zmmm<ow.i'^'^nmmz^^t 

^3 9 0li, ||3^M««J(7)||2eSc»!]f^i^^A°^;^^->^*^^^®I^"^^^» 
B 4 0 H 3 ^M^JOU 2 3$C»JCDSiJ^J 1 ^^TIIJf®0t ^ §0 

mA 1 ^ 3 'mmmo:>w, 2 eic»J®s'J^^!i 2 ^^-riif[SEiT$)^c 
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-So 

m4 4mit. m4mmmiz^^/^ydr-i:fmwL(Dmmi:mmr'$>^o 

W.4 5 0ti> W>4%m¥\\z%^nv^--JWt^(D^Mmi:h^. 

m4 60«. ^4mmm(Dmi^mmiz^^/^y^-i^mu<Dmmm'ci^^o 

m48mit. ^4mmm<Dm2^mmiz^^/v:^^-i:^mu(Dmmmx'$)^. 

m5om\t. m4mmm(Dy''u->m^7r:T^mmx'$>^o 

imit. ^4mmm0/iy^->^m^mmm^^^-rmmi-v$>^. 

115 20 (A), ^5 20 (B), ^5 20 (C), ^5 20 (D) It. msm 

mMizw^^/ty^-iymmcDm^jinm'v^^o 

mSSm (E). ^530 (F), ^53111 (G), ^530 (H) It. MSm 
11540 (I), 11540 (J). B540 (K). ^540 (L) 

mm y ^- i^mm(Dmmi:nm-^^ ^ » 

^5 50 (M). ^5 50 (N). ^5 50 (O), ^5 50 (P) tt. ^5* 

^5 60 (Q), 1150 (R) m5mmmizW:^/'^y^-i^mm(Dmmi: 
us 7 0«, ^5mmmizWi^ny^-i^mu<Dm'mm'T$>^o 

mSSm (Q), ^5 80 (R), ^5 80 (S) it. ^ 5 1 

^^•rif®0i?fe§c 

^6 10 (A) ti, ^5mmm(Di c^yy'ommmr-s^ri^ 10 cb) 
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^6 2m (A), 116 20 (B). me 2111 (C) ^ 5 2 

me 3m (D), ^6 30 (E) tt, m5mmm<Dm2^mm\z^^/^y'r- 

mess (A), me 50 (B), mess (o it. m5mmm(Dm4^^ 

meeia (a), meea (b) ms^^jcomsacW^-^^/N'^y'^r- 

me 7 0 (A), me 7 0 (b). me 7 0 (O \t. msmmmcDmQ^^ 

me 80 (D), me 80 (E) m5^»y(Dmeas:»!ifc^^/vyy- 

me 9 0 (A) it. m5iiM^jom75^'^^jic'^^/^>y'>— i^siS(7)if®0 
T^D, me 9 0 (b) ti. m5^M^!i(om8e§:»K^'0^^A°^y^->^siS(?)«i'f 

m7O0 (A), m7O0 (B) \t. m5m^m<D^^m\z^^^/'^y^-zyM 

m7 10 (A). m7 10 (B), m7 10 (o, m7 10 (d). m? 10 
(E), m7 10 (F) it. m5mmm(D^mmM\zm^mm^\^><Dmmmr^ 

m7 20 (A), m7 20 (B). m7 20 (c) \t. msmmmomQ^m 

m7 30 (D), m7 30 (E) \t. ^5mmm(Dm9^miizw<^/^ydr- 

m? 40«, fB6mmm'BLZsitm\iz^^/^y^~'ymm(Dum.m^^^'t 

0^TSao 
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^7 5m\t. n6mmmizj^^n^y^-iymu(Dmmm-v$>^o 
m? emit. ^^MmfKD/iy^-i^mu^^rmmm-v^)^. 

<m 1 ^ wj> 

mx^^ imim (a) #Ba), mmsfi, jfmi^mim c^yhm) tt^-ox 

#^MU7>;i/— ;i/ 9 ^J^fi^'T'So MMMHi'd^ thXitm^-D ^ 
*5cttXx;i/-5iN-;i/9<D|*3|g®$a®4 a, QaiLTfeci:!.^ (^113 (b) # 

tm2m^i^(Dm^:^mmz^^x'fu—mm. cu-n i - pcDmx-^^sb-D 
^iz^^mmt^a-^m^f^n^o 

^\'^U'^Muwm(D^'mtM^%mi i o h^yy-mmt^^xmnw^. 
^(c, m^i.TzMwmA(Dnm\zmmi i^'mmm.n^ (^2^1 (a) mm^ 
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it (Mit) -m7tMW'^:j:-y^y'^9mTm\:m^mf^'r^^thx^^o cu 

tch Bondj ^ia;OfT5^<t5{)^*S^b''^o 

( 2 ) ±13 ( 1 ) xi^f^LtzMwrn 4 ^^'t^n^^ucDn'mizmmm 2 a , 
2 h:^^ibu^mmmmm2^mj^-^^ (^20 (b) #bi)o ;i(Diifiiii6^S2 

z.nib\%^x>Witi.7yts—^w^mx^^ti^^xh^o 

Jig, ^v'/~-)vyt^'7y^mx.ifs^ymw^E)^ ^j^Ui'^F^si, x7}^4^->iir 

:j?ux-T-;i/x;i/7:t> (PES), 4^Uit;i'7:t> (psf)> :i^'j7xxi/> 
-tJ-;i/:7;r> (pps), 7 xx w >it;i/7 t-T F (ppes), :^U73ix;i/ 
x-5^;i/ (PPE), 7}?ux-7";w^H (PI) UE-^^mx^^o ^tz. m 

^mim<Dmmzmmtmmmimm-ti.x\t. tztPL^t. j^-^^^ymm m 
izr^y^mirnxmit-^^tzjit^^ymm^^^^^)^ r^ymm^p^ #ux5^ 
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M^^^r^^mmizm-mmmmLrzm^iz. mmizmmmmcD^i^ho)^^:^ 
± TBi^ttj t^xs^ nMmzmMmm(Dm^^^(D^m:^± mm^i ti^.s<o 

'^m^mmm'?). m^r:L},mimiz^mii0^mii^ mr. '^m^mm&'f-). 
m^rz\mim\\zp]m^<D^jm.T (ot> majm^f^n^. 
zni^cD-^mmiL'f-^t. mnxm^xhs^i^v. 2msx±mmi^xh^\.\ 
±m'^mmLi'(Dmmtmzm^-^nr. m^. m-^m^m^f^^n^o ^rc. 

±B'^m^^^(D^i^nmtbXlt. 0 • 1~1 OMm/^)^'M^H/^o CcDfe 

m(Dmmx&tnt. 2mml^±(Dmt^:^1&%(Dh(D^t^^Lx^^^.\ -tutD-^. 
¥i^mmi)^o. 1-0. 5 um(D-5!m^mf-t^i^i&m^n^3 iim(D-pjm^ 
m.i't^^mr^mx&^o ^ntcd:^, ^ommrmitm^m0^r^z.tif)^x 
mi^m^tommmz^mn^o u^i^. :$imMiz^i^x. 'p^mi^m.^o^i^m 
tix '^mm&^(D—mm-^^^(D&-^x$>^o 

m^fbti. m$>^i^^mi\:mf}^ibu^mm\zmmLrzm^iz. ^tEmm^mm^ 

m. m-c^mm. 5}?u:7x-i/>#j3g, •^s^j:tuy4>mm. yymmmm 
•^^^tji^h(D-^m^f^n. ^tii^(Dmm(D—m^^^rji^^(Dx$>^xh^^^i^. 
2 m^±<Dmm(DM-^m-^^u^h(Dx$>-DX%^\,\ 
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iiimm^m\zn^-t^^t.m^<. m^-t^i^o\z. mtmm^k. mm^i^ 

tmii^n. ±Mi:})\^zy^M\:-^mt\^x\t.. m^\t. jmtDV'y^i^^ imit 
ibti. ±iBv^^^^v'^A{k'&«^ibT«, -^^^^^7. mm'^^m. 

\t. mm^^mm-^tzib^z. ^mf)mmmiz^'omm-^nx^^xh^^\ 
^mmmM< ^^tz^mmy -< )Vh.(Dim&^n^'t^ z. tti^x^^t t^\z. 
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^jm-^mz. m\:m(Dm^^umi:'^^h(DT'$>tntmzm^-^n-f. mxit. 
mm\zmi%'&.^\^^vfcmi^m^mx^^'D x^^\^\ m^'mm^m^^^^ ^h\z 

^■D'^m^^\^^tm^(r>iim^m,z^-oxhmmmM^^'t^ tf)^x^ 

5}^u-r^ Hitiii, j}^uy3:-i/>TO, t-^i^u-y^ymm. yymm^mi)m 
tfe,n^o z.ti^(Dmm\-iMmxm\^^x%^\^^v. 2imk±.^mmvx-hx\\ 

mm(Dmm^^im'^z.t.t^x^^m^K>xf^<. %]w&m\z^mix 

t*:7xy-;i/FSx#^$/^flg, i-y^uymjit^^z^mm. >?v'^n-^>^v 
x>sx#^ v^lfjig, 7x7 <h :7 X y -;n±7}cms^W-r ^^#i^y ;i/x 

t: H t (Dlil^#i(DX#4^Mb#I, h U V '>T^ I/- h . JJiM^X/!^ 

^niz^o. mm'ii.mizmn^hcDtfji^. 
:^^mxm^^^mmy-^)iA\ziD\^^x. ±m^mmLj'\t. ±tmm^mm^ 
\zm^i^-'\z^-^nx\^^^z.t^m^v^\ i^-rm^m^^^-r^mtm 
^mm-^z.ti)^x^. mmy ^ jiAizj'^-fy^^-jv'pxji-^s-jv^nmLx 
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w^'yA)\^K\zM\.x. 3~4oa«%;j)^mbv^. ^mmtf-am^m^ 

Li:)^m^i^^\ 0. obmmx^mxit. mmy-ov^^o^mit^^-i-^x^^rz 
ib. m'pmmf}^mmyA)V2^^zW:Xt^m^^^-fy^i<^<tiiK). ^tai^^ji-ACD 

^\.^\mmm(Dy A ^-i)m\i^n^. ±MmL\\L-^'^t.Lx\t. 

vmm. ^uT^ujum ^^uTsH-rsmai. :i^ij7x::ii/>mflg> 
->=itJ3g, rtvy^y^mmtimi^n^.^ zn^bo^y^y-^^m-^^^^ 
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i[:7mm'/}m^f'^n^. ^.tii^itm^xm^xh^h^v. 2mmsx±mmi.xh 

^n^^a-jin-^-^ ti-T-yzi-^^-t^^xmifiVx^mit^itxy ^ 
)UAmzbxm\^^^. 

(3) mz. mmmmmmm2i,z. mm4t(Dnm.ii^m^mwr^rztb(Dj^ 
-r74^-;^?^^fflM□6^^^t^ (^20 (c) #m)o 

iz-if-ipx-r ^ z.t\z^K). ±xmmWimmm.m\zn-( 7-^s-)vm(Dm □ 
Qmm^o ^Tz. mmy^ jiA^mmxmmmnm^mi^^itrzm'^izit. 

YAG, jL:ity-^. uvu-'^m(ou-^xmx-r^:it\z^D. /ur 
•^--jmomn^mn^o sm\z^^l:xm•T>1^>mt£^^z^^^^ yy$>^u 
y'^X'^uao^i^^^x.y^y^iz^^xy'x^^mm^'r^o 
(4) mz. /U7^^'-)mi^mmQ6^mnrzmrnmmmmm2<Dmm^ 
mitr^ (11212 (d) #M)o mmmmmnm2\zmmmib'D^mmmm^m 
^^rzm^. c(Dmmmtb-o ^mmmmm(D^mizw^-r^mmm^mm^^m^ 

m^mmt^E(D^mm^m^^^:it^^x^:b. wiz. ^mm^m^^^(Di!)m^L 
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Mfsm^bfi. ^m(Dm±m.mRm a x o . i ~ 2 o ^ m-fy^^^\ mt€^ t 

(6) m^^x. m\:vfmm^ii[^i^rcmmmmm^m2(D±m\zmnmib'D 

:k^z. mnMib-D^mi 2(D^mzii>'D'^U-J7.h S^Mj^T^ (1130 (b) 

#,^)o m^vrzmnm^^^mi2±izmyt\^mmy^j\^^ (H^-r7^;i/A) 
^ntzy^h-^Ts^ (^^^>^mm^^^^^) ^mm-^^xmmi^^ m^Lmmmm 

(7) ^^d. Sm5?)o^^Mb, 2±<Dib-^^Wy7.him 

an (c) mm)o ZO-y'Dmi 4±\Z\tCu-^ i -FfJ^^f'i^'^^^-o 

(8) Ml/^T> a6o#l/vXh3^l^bfcm. ^(7)J6o#l/^^XhTC#^E 

5^AW7>}^-;i/7^#^ (msEi (d) r^^^ ^mi^^^izmii^vtz 
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(9) mz. Mwm^tn-(7it—)V7(Dm^\zmmii^m.n. ^e>{ca 

m (a) #M)c 

(10) z.(Dmmmmmmm2\z. n^7-^-)vmmnQ^mn^tt^\z. 
mmmm^m2<Dmm^m\:-r^. (MAm (b) #bh)o 

(11) -o-^i^^T. c (Dmt vrcmmmm'i^mm 2 (Dmrnizmmm^u^vrc 
ti, MMMib-o^mi 2^m}i^r^ (m4m (c) #bb)„ 

(12) mmMi^^^mi 2<Dmmizi^'D^ui^xh3^wmL. ^izm^tc 
^o\z. ist)-D^uz^xh3mmj$.mzmM^y^mi 3. -y'rjitb-D^mi 
4^m^-r^ (m4m (d) #Hg)„ 

(13) tb-o^ui^xh3^m^L. ii>'o^ui^7.hT(Dmmm>i>^^mi 2 
5 , id^wu 7*-;i/ 7 ^mn. n-M 3 ® © 6 ti ;i/ K 7 y y'mu^m^ (m 

5EI#M)o 

;i/7na{t:gi 1 ^j^^b, /^y F 1 e^gp^^e^icsm^-fr-s^p^ui s^wr 
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^^y_;^ 1B2MZ), 1 - vT/ X^;l/- 2 -X5";W- 4 

(o,^: 2E4MZ-CN), 4 - 2 -X5^;l/^ 5 ^S^^V-;!/ 

(■a^ : 2E4MZ) ^m^^^^^tifi^^^o 

(DMDG) :fed:rJChUX^^>i7*Uz]-JVv;!<^;i/X-x;i/ (D 

MTG) /{>^6^t^n^v^'rn^v>;^j:<<h^i@^fflv^^„ ;in5>(7)^m> 30 

Tl 0~4 0W&%^^^^^o 

i^^JtbTt*Ti7U;V^XX^;K7)S'g-#:7!>^?>7^j:^fe(^:^^^ctVio ^fc, M^S'Ji: 
LTlt^A^^-r4^-*i:M(D'f>'l':y^3.TI 9 0 7, %mMb.\^X\VeiM\mL 
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(15) mtmn^i8m\z^ibr:)tm. -y^jitb-Dtm-^tb-D^mrji^ 

ti.i:/\>y^-xh^m\'r^o ¥m^-x(DmmtLxit. 5o~4oop 

mmizm.Dm-fx^mv. mm^mm^^yiooom^ui o i ^mn^^i ei^ 
o:>mm^i^mmi7izmm-^i±x, 2 4o~2 7ot:TU7P^ffi\ mm^ 
mm\f>ioo^mnmmmi7\zmmr^ m7mmm)o ^rzit. mm^ 
i^Mm^^-jivtmtizmj5^Lrz^i(D^mnmizxnr. $>^mt. mm^m 
m\^><Dm^<Dm^mnzm^^ii:xmnmmif>^wimrzi^. ^jya- 
$i±Tfej;v^„ ^fz. m7miz:io\^^xmm/vXmLrzmm^mm\i>i 0 0^ 

tSii^. n^y^-z^mU 1 3 0 \Z:$5l^X. ±M#J®F^P 1 8 IZit. I C^y y°U 

^^m\zm^^^n^mm^mm\:^>io o\t. m-^om^mi o i tzcouvt 
0m^^i 01 (Dm^^iz^m-^tiTzm^mm^i ozt^^^u^. i^tD^y^ 

T, /-^y ^<^:^^^iz^i^^rzFim^^^MMW^ammzm^-^ti^, ^rz. 
mmmi 0 zmmift. m(Dmm(Di^^r^^mm^izmx-^mrm^x$)nim 
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-r^oyib^^^^o ^\Z. mffa^ r:3A-;l/J (Ni-Co-Fe). 

mm'iki^m\^> i o o jc^i/^t, ^^omm^ i o 2 \mm^ 0 . 1 ~ 0 . s 

mmTfi$;?)U. 0-1 0mm, «i|^CD@^fI51 0 l<Dit»0. 5-2. Om 

/c£<i:^'is£ffl-r^-<J:^^'-r#^<, mm^mmm<Dm}^.^n s 0-2 s o°c(7)igH 

m\z^^mm^mm\f>(DmM. m^m^<nir). mm.^mmhmu'^n^(Dx 

x^^^tthiz. m\zh^<. mmi^m^^'p^'^r^^-^^^x^^. 
mm^mmmi7^/\yyxm!^-r^m'^. sn/pb=9 5/5, 60/4 
or^a(Dim.^r,t^^/\yi^^mmt^(Di}iimx^^o m\^^^n^/\yy<^B 
8o--'2sox:(Dmmiz$>^h(D-fymMx$>^o mzm^i^^^<Di-i2 0 
0-2 6 ot:(DtSH-ea5^%c^7&ui/^c ^niCcto. mm^WM\:^y(Dmm^ 
^(D;^'7y^h{i^tsi<t^'o. mm(Dmziii\t>^m^v^y^-^^&^^^^'^^^ 
mm vu^^f)^^xh^. 
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^9mit.mimmm(DfBim^MizW:^/^y^-iymmi 3 9^mLxi^^. 
Z.ZX. m9m (A) \t. /"^ytr-zymmi 3 9 0^^<Dmmmx$>^. fB9m 

(B) m9m (A) CDB^^EIT^^„ ^9111 (B) ^(DA-AWi 

m^^. m9m (a) iz^m-r^. m9m (b) tc^-rd;^)^^, ^>hi e^, m 

migicb°> 1 0 0 ^MK>mf^rzit>(DFim(D:$ii$i^^ IQbt. 1 6 b 

(Dmmiz^m-^nrzm&^i e ai;o^e>75:D. ehizit. mzimm 

1 6 c tm^^^nx\^^^o m s 0^#MbT±jiL;fe^jT«. ^ > f i e (Dmm 
mmmmmmm (mmmm^m) isizxo^-^pi^nxi^^rz. zmzMv 

f)^. v)i^^-ui^xhmi 5\z^iomt>n^o ^i^mi6h\t. vjvy-ui^x 
hmi 5\zmn^nrzmn^i 8iz^y)mih-^nxi^^o 

g|5 1 6 a;^ty;i/^-I/v7> hM 1 5 J; DSt^n^/iJ^. #mtt^gi^tf> 1 0 0 
^ ^ ^ ^^^$i±^ ;i ,^7:)^yJ:^,i. 
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;uT^--)i'7^iftvx. m^mmmmmmmmm^ 20\Hm<DmmQ e (5) 
izmmr^o ^.(Dm'c^t. mmmmmmm 1 5 i,z^<o/'^y h 1 e mm^t^^^r^ 
k (miommm)o mmjimt. (i) (14) ^i:uminmmt±<m 

C-^^^tz^. OT<DX5g (15) jO^bMf^o 

(15) mT5i^-;i/7|^t^, S«ttg*^J<^^J:^A>^'^-^^ (Sn/ 
Sb=9 5 : 5) 1 W^^fl^lfe^S 1 SCD^Mtlv;^ 

(16) ^mii^^^tfX^/t'^ ^ 1 ^»!l<fcl^CT*^c 
#:|16 6«#ii;iT^^OT. iWID#SM(DA-^;/Fl 6(Dit«'l4'fo^$FT, fJ/?)^^ 

a. SiJ^Jl 

ISSbfcA'^/^-S^^^Si 3 2T*^ (milEI#8?s)c •:i(Dnv'r-'yW&l 

ifes 1 5TSoTv^^<DT. /\°^y F 1 6 hmwLt(Dmm^\zimx\^^^o 

b. SiJ«^!)2 

i6^> iifc<^A'<T5i^-;i'7^if^tT, mfmmmmm^2(Dnm(DmwmQ 
&\zmmi^tznv^-z;^mwL\ s st^^ (^i 20 (a) ^m). wmi> 
mi 20 (B) \zm-^o\z. A-r74-^-;^7^n^^^c6oiEttb, ^a^-tt^^ 

-;U7^«^cfc^l::A^y Fl e^fl^fi^bfco W.\2m (B) tt, II12EI (A) 
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$/t-rT*-;i/7»e>M?^cB^^i0T&^, mi 2m (b) ^z^tju 
T^-;i^7(D^4gT«, mmx'^vrzm^. mizm (a) ^^ous-dcd/u 

c. SU^JS 

30 (B) fSBl am (A) COB^^iEITfe^o 

d. SiJ^(|4 

mm^ 2\z^v\mzwM\^TdmL(Dn^T-jt^-}V7 ^m\-y. /^y ki em^n^^ 
ti^^mm/UT-^-)i7 ^fHm<D;uT-^-ji^7 t^m^Lrz/^y^~-z;^mm 

1 3 5TS^ (Bl 4BI#^)o cl CD A ^y^- 5/^:^1 3 5Tfl, Mm^/t-TT 

M(Dmi^mit3Tmmiizm}j!z-^tirz.h(Di:$>^:it:^m^v\^\ n7m^±(D 

mmmmmmm^ 2ii}^ibmmvm<tii^o 

m^mzm2^mmmm2 tmcT$>^^^. /^y h i e ^mm,r^iHm(Dm 
i^m^n7mmi(DX)i—ts-)V9izmnrzm^m (^>h9i) ll. mmm 
mmimi5\z^r)/^y h 1 6(Dmm^m-Drz/^y^-i^mw.i 3 6x$>^ im 

i5lll#M)o m^^n^^oiz. x;i/-/J^-;i/9cD^>H9 i*5=to:x;b-7i> 

-jv9[H(Dmm^m^i 0 tc, A''1'7:<^^-;^7 ^^o^lta-^;/ f 1 e ^mf^vxi^ 
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a. su^n 

^^LX/^v H 1 6 ^igMbfci/^y ^-vSIS 13 7X$)h 1 6 lil#3?Jo 

b. wy2 

H 9 1 (D^\Z/^y F 1 6 ^^t^L-fcA°^y^-vS1S 1 3 8Tfe^ (^1 7 

^g'&^it^ zi tx\ mwsmmt(Dmu^'^^< -r^z.t^^x^^o 
m:^mzm2^mMtmcx^^f)^. /\yy^t^'-)mizLrzh0^mnm^ 
&.±mmi^rc^oiz. mimmm<DAy^-zymmiz^n\t. /'^y\^tmmt 

mi smizmi^M^mny^-ymm^mmvTz^^^^^'ro mmmutL 
(DnM. tf >^@H^bfes«^2 5 ox:\zvrc^m'jyu-mzmtz.t\z^ 
-^^ ^)Vtvx. 100 oit-r^;i^^iS) tt®^^<^k^>^^t'^^> S/hi^*?tS> 
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<m2mmm> 

(1) ~ (13) (Dxmit. mim'-^m5m^mmvx±mvrcmimmmtm 

(14) ±mLrz (1) ~ (13) (Dxmmibnrc^5miz^-r\^)i¥Yyy° 
ii^iap^i stm-ts mi 9m^m)o mm 

(15) tfjfsigpBBi ^mz^^-D^m. -y'Dv^^^m-^^'D'^muE 

<hbTA>i$7X-Xh^TOJ-r^. ¥H^-7>(D5te^i:UTfS, 5 0-4 OOP 

1 o^m^u\i>^mmm\z^rimx^m\.. mm.'mm\^yi i oa^m^u 

1 0 l^^PBUl 6|^©^mig«^iJl 7{C^g$itT, 2 2 0-2 7 Ot^T 

')yu^m\ mn'&mm.}dyiio^mn'&.^mn\zm'^^ (^2oi§i 
#B?jo sfefs. mn,'i^mmm^t--)v^mt\zmi^Lfc%<D^winumzxri 

3t^mftigMt;>l 1 O^^tj-fc/^y FSU^^, ^2 lliKci£;^bT^L;to 
7^j;*5, /\°^;/ar-vS^2 3 OtfeV^T, ±ffl#J(D^P 1 8iZ\t. I C^^^y^T^j: 

^^m\zm^-^^n^mm\^mm}d>i i o«. m.^<Dmm3i o i t^cDigii^ 
(DH^^ij 1 0 1 (Dm^^izmm-^nrci^^cDmm^^ i o 2 t7&^e)7^c{:^. i/i:bi0-§> 

5 izmmiimmm 1 7 ^ifti^xm^-^n^u^x$>^ 
X. ny\<(D±f^\z^tDii:rzF]m^'^^Mmw^Em'^izm0.'^ti^o ^Tz.. 
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m^^'^T^TzibT^^o Iff::. ^-^^T^su >ff$i5i7j>5^^f e>n§o 
mm!imm.\zy 1 1 o \z^^^x. mk(D^m^ i o 2 \tmM.i)^ 0 . 1 ~ 0 . s 

mmTfi$;6n. 0 ~ 1 0 mm. mt*c(7)a^^ 1 0 1 0 . 5-2. Om 

t/ibn^/\>^~©i!6.iCfe 1 8 0-2 8 0'C(D^HfCS'St)0;OWMT$>^o 
JcMSUVi<Dfl2 0 0~2 6 0*C(DlSfflT$)^fe(D;i>^^J:l^^c 

jiM^Bl 0 2;^^mTPJ:iK-r^:i<^:/0^'T#^o 

SiJMl(DA°>y^-vStS2 3 1 (Dnv H 1 112 2m\Zj^'t ^o\Z. %^ 
F 1 6 ^0155^-6^l;iffit±i^ii:^llPg|5 1 8;^>%M$nfcW^*tMfe/^S 
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^.(D/'^y'y-i^mmz 3 2}i, m:$imiz\tm2 omiiJ:zsm2 iiii^#mlt 
±mLrz.^2mmmtmi^-7:$>^-^i. mmi^mm}d>i 1 0 ^s^-r^/^;/ f 1 

6 ^, ;t-r T53n-;1/ 7 Sr^ThLT, SPp^JJ^^m® 2 0 0 (Z)f^S(^S#:Ji 1 6 0 (C 
SMbfco ^LT, W^TOI&M 1 5 IZJ^-oX/^y F 1 6 (D-^^^Sb;^ 

2 20#M)o (1) (14) ^'(:itm2mmmt±<mcr'$> 

-So 

(15) /ti-y^jN-ji/yi^t;:, ^«i4it«^J<t7:j:^A>^^-x h (Sn/ 
Sb=9 5 : 5) 1 7 ^^^^^o ^a^Iglfei^S 1 5 0^®{;:tX^^^ (0^ 

(16) ^SIS^MtfXDA^y H-\©H^«, ^2^»!j<^:|p|i;T$)'5o 

75:43, /vy \^^mm.t^iHm(Dmi^mit. nrmmnzmni^tixi^^xh^i^ 
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a. mmi 

V H 1 6 ?i^<7)/\*-r T5j^-;i^7 ^irrbT> sr^ii^^i^ii 200 (Dp^m(Dm 

6 0lcm^Lfc/\°':/'ir->?SS2 3 3T^§ (112 4 0 (A) #81) » * 
f!]Tli. ^2 4111 (B) IZ^T^'DlZ. /UTt^~-)i^7 ^miZQ-D^mV. # 
A'-rT5jN-;l/7^^^ct^lCA">y HI 6^?^fi^LfCo ^2 40 (B) 112 4 

0 (A) ^n-r7:j^-;^7»^>EfcB^^^-efe^o 75:43, ^240 (b) iz 
9^-t/w7^-)V7 (D^mr^it. mw^^vTcm^. 112 40 (a) o^^tis 

-3©;t-rT4^-;i/7^i^n/ci:Vi/&^\ [pi;i-5#j(7)/^"'f 7^-;i'^.«i^ 

b. w\m2 

m:^mzmmitmi::'-c$)^-fy^. /ur-^-jiTom'^^. 11250 (b) t 

^-rcfce>7'j:U>^J7'iyt<i:b;^A°7'^r-vS«2 3 4T^^ (^2 5 0#Ha)„ B2 
5m (B) ^^^2 5 0 (A) (DB^IS0-r$>^o 

c. SiJ^J3 

m:^^iz^2 4miz^vxwmLrzmm i <hiwicTfe^/&^\ i^jf^jirB^M 
mm2oo \zhFimizumi^rzm^(D/u7Ti^-)\^7 ^mn. n-j h i & m^\ii 

1S2 3 5T^^ (^2 6BI#M)c ;iCDA°^y v»1^2 3 5Ttt, ^iiC(7)A< 

m(Dmwm\^::iTmwLi\z^^^ntz.h(Dx^^z.t.tim^h\^\ nTX^±(D 
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-)v 9 n(Dmm%mM i o \z. T-t^~)v i ^iKX^xnv h i e ^^^MLxi^^ 

TV^§^:i{C#i{[:^)^^S5c ii7S1Sl±c7)^#:®tt, n7S«<h7^j:-5lSi®1Si 

m\z^m.-^^^z.t.\z^r^. nv F 1 6;om™iiea® 2 0 ^'h^mm\.m< 
1 1 oM*«'(±sMif>i 1 otm^'bti^moEMizimr^ i c^^^y 

a. SU^ajl 

S2^&9(c|i2 3ic»!it|wiu:Trfe^;0^\ 7>;1/-:jJn-;1/9 ^c^M7.;^-3}^-;^9 ^ 

^iYLX/^y H 1 6 ^mmLrzny^-i^mm2 3 7T$.§ (^2 80#3i)„ 

b. m\2 

S*6^fcil2 5^:»!li|w|i;Ta^^7&^\ A*<7*-;i/S:f^bT, x;u-7)^-;i/9 

(7)^> H 9 1 H 1 6 ^mmLTz/'^y^-i^mmz 3 sts.^ (^29 
im 3 

l^±mBJb;^cJ:e){c> m2^»JtCcl;nfX #mig,^tf>&, m^tzim-^ 
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USD m\z^mmm(D/'^y ^- vS^^fMbfc^^^^-ToWmg t ut. 
m). i5^zs}^-hi)-i^)v^i^r (i3ot:/35^'+-6 5°c/3^^i-!t-r 

(1) ~ (13) (Dxwit. mim^m5m^^mvx±mvrz.mi^mmtm 

(14) ±mvrzm^nrz (d ~ (is) (Dxmrm^nr:im5m\z^-r\d)i 
^stts$-&^r^pa5i 8^w-r^wii«»ii 5rmmr^ (msimm 

(15) nmmnmsiHiz^^'D^m. :=-yy)Vi^-D^m-^i^'D^m:U^ 

(DM^^MTfe^^Mlil 9(DJF^^^tfom A^y^->?S^S<^T®#J (F- 
^^-h\ -Tif-jJ^-FtO^ic®) i:^j:§PBPg|5l ep^tz. ^M-fi^^^Jl 7 
,hL'TA>y^-Xh^WJ-r^o '^m^-7.(D^mtLXit. 5 0-4 OOP 
aS(Dm^Xn^Z.ti)^^i\ $b{C. 4g»10 2tC<i;ni0 3;5>^Win 

rzmn^mm\d>i2o^m'^fji^y^nmmizmr)mx^mi^. mn\mm 
If > 1 2 0 1 0 1 ^r^psK 1 6 [Ho:)mmimmm 1 7 ic^ig^itx. 2 
4 0-27 ox:x^)yu^m\ mm.\^mmif:>i 2o^mm^^mmi 7\z 
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(A) izifh±Lr^vrzo 

/cC^. 3 0{::i5liT, ±®#IJ(7)^P 1 8{C«, I C5^>y7yj: 

5 (l^Sltig^^iJ 1 7 &^LT@^$n^gB^TSo 

©EticD 5 0 %u± 9 8 %OTtT^ :i t^mmx$>^o < zsnu(Dmmy^m(D 

^^mmLrMzmmLrzmfrnrzD'r^z.t^^$>^. ^rz. Kzsn^omm^ 
m<Dm^(Dmu(D9 8%^m^^t. mfm\zmm(D-^m\^^n^-r^^ttix 

^^m(Dmmm^\:i>^mi$.r^mMit.^mx$>nitmzm^mji<.^- 

rnxmi^t^m^^^^o Wi^^X$>^. ^^^.^S rnA-;^ (Ni-Co-Fe 

m^mx\ ht^hmm^mm\d>--^mnxmzhmnxv^^^^ibx&^. mz. 
mmt^mm}d> 1 2 0 jc^sv^t, m^(Dmm^ 1 0 2 immyf)^ 0 . 1 - 0 . s 

mmTfi^y&n. 0~1 Omm. 0 icDamSO. 5~2. Om 
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95:5, ^^/A^fs.E(D'im.^'OU^)\y^'^^^'t^(Dtmm:^^o ffl 
{c:M*L/Vi(DJ12 0 0-2 6 Ot:(D^fflT$)^fe(^5^^^=fc'^^o 

^3 3gi (A), ^3 3121 (B) ff^^'^m^n^^'^^-^^ z.cmm^w^'^y 
1 2 o^i, mm^ \ Q2\z.<xsfi^\ 0 3^^^^tt^>nTVi^(DT\ pJa'I4^cs^ 

\zm^mm±y\ 2 oicsp^ofcis:^^> ^^mi 0 27^Kt;ng^i 03^^ 
a. mm I 

W\m 1 (D/^y^-y^WiS 3 1 (7)/\->;/ H 1 6 tt, ^34 0lc^-r J;^) IC. 

F 1 e^^^mzm^^'&^momi smM-^ntzmmm^m^m (x;v 
mm^mmm i ? ^:;rbTS«tt^^?^tf > 1 2 0 1 0 1 7i)^'@^$nTv^ 

^(D/l-yy-v^S'KS 3 2li, »*6^f::Jill3 20*5^:1)^^3 3Il!^#mbT 
±3z!!brc^3^M^^J^IWIi;Tfe^:^^\ ^«'I4i^^t:"> 1 2 0 ^gI^T^/N°^> H 1 
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5iii#M)o m^xm\t. (1) ^^e, (14) ^x-\msmmmt^<mci:$>^. 

(15) /\'-ry5^^-;i.7[^tc:, *mg«^Jt;:j:^A>i$^x-x h (Sn/ 

Sb=9 5 : 5) 1 7 ^^«f 1 5 0^®{CTX^*^ (0^ 

(DT. /^y F 1 6 ^immtmm^izmriT^^^. 

^izi^^rz,koiz. :iiTm^±(Dmi^mim<[:m^i)fi^xn7mmt^miz^m 

a. mmi 

^mizm 1 ^mmtmcx$>^-A^. -(Dmn^^m\d> 1 2 0 ^m^t^A 

y\^16 Sr. ?IiC(D/^^-rT*-;i'7 ^^LT, ^fB^i^MS 2 (7)F^SC0## 
6}Cigi^L;^cA°>;/^-vS;K3 3 3T^^ (^3 60 (A) #B^)„ :^mx 

it. msem (B) i3^-rj:-5{c. /uTt^-jii^mize-om.mv. 

74^-;i/7 ^M-5i-5 (;I7N°>;/ F 1 6 Sf^^i^Lfeo ^3 6 HI (B) B3 6 Ei (A) 
^A-rT>J^-;^7«^61,;^cB^^||lIT^^, fj:^^, ^3 60 (B) iZ^-t/U 
T4n-;1/7(D^HT«, 8lrMT^Lfc*l^, B3 6BI (A) (D^otlS^DCD/U 

b. mm 2 
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im (B) itmsim (a) (DB^nmr^^o 
c. sufys 

n-s^ai'j/^^^TTi^-;!/? iii^iomr^^-Ji'? t^m^vtin-j^—i^WiB. 

3 3 5-e^'5 (^3 80 (A), S3 80 (B) #HPJ„ c:(D/t^y^->'»^S3 3 

w-m^nTmWii<D7.)v-TiS'-)\/^\zm.mzMwm (^>H9i) ^l, wait 
m^m 1 5 icj; H 1 6 (Dnu^m-Drz-nyT-i^^^ 335 m 

'So 

X\^^Z.t\z^m^^^o 'n7W^l}iOMWm\t. n7muhu^mm^w.t. 

mm i-^yvw) ^^bT?t@i'^*bT*5«9, z.(D^of^-:i7muh(Dmw 
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a. mm\ 

wmxzw. 2 ^^mtm 7.)v-t-s-)v 9 \z^^m7.)v~^s-)v 9 ^ 

H 9 1 (D;5.{ca'^7 H 1 6 ^mmVtc/'^v ^-zymm^ 3 8TS^ (^4 1 

Tmi)m\z<\.mmtt^'DX\.^^rzni^t^<. mzx)v-it^-)V(D^>\^ 9 1 ^ 

u±m,mvrzj^oiz. m3mmm(Dmmmmm}d>izj:nit. ^^omm^j^t 

mif^nx\,^^(Dx\ h- hij--r ^W'^/^y^-^^mmo^mmmizifyizmiD 
^jt^ti^<zstimm^^^ c tx^^izPML}^>7^mmA^ibmm-r^(D^m± 

m4 2 miz^smmmcD/vytr^i^mumrnvrz^M^^T. wmm^ t l 
X. m^mcDmmmmuxDmyi^mm^. uummm (mm<D i cmi^^m 
(Dnm. tL>$rSHt^L^csis^2 5 ox:izLrz^mvyn-mzm-rzLtizj:. 

^^i^)itLx. 1 0 0 o-^-i^ji^m) m(D^^<D\^>(D^m. m^mm^m. 
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<B4mmm> 

(1) ~ (12) (Di:m\^^ mim'-^4m^^mhr±.mvrcmim^Mtm 

(13) m4m (d) tC^TS1S<^5?)o#l/vXh3&P^*b. 

7 . y'u-ym 2 1 izmitm 1 1 A°^y h 1 6Rzsy°u-ym 2 1 
^e^i'^tti^-B-^ii nm> 1 8 ^wT^wititiiifii^ii 1 5 -vwrnt^ (m4 4m 
mm)o mmmmmmm(Dm-^\tb--4 0 um^^^\^\ mt^^t'^^^m^ 

^jj^^j.^^ -Tif-4^-F^(DM^^ffi) tfj:^P?lP^l 8I^tC> S«'tiig^^J17 
tLX/\>^'^-y. h^WJ-r^o ^Ba^-7.©)tegibTtl, 5 0~4 0 0 P 
aS(7)|gfflTtT"5^i:yO?cfcV^o ^«ttl^Mt:> 1 0 0 ^ii^fcCtf >'f^it 

gSlc5lD#ttT^itb, »«'l4i^^tf> 1 0 0<D@SSI51 0 1 ^F^iPg^l 
(Dmm^^MMl 7 \Z'^m-^'^X. 2 4 0~2 7 0t:TU:7n€r^fVi, 

s^t°> 1 0 0 ^mn\mmM 1 7 (ca^-r^ (^4 5 i2i#bpJo ^« 
mm\d>(DU^(Dm^mMzm'^-^'^xmm^mm\^>^MK}Hnrcm. u -7 □ 

E(DU^u\zimm^w\>y^^>'f& o ^i^tt^o 
i^mm\zm\^-^ibn^mm\mm\dyi oo\t. U'^om^^i o i tccDU^ 

<Z)@^^l 01 m^'^lC^^^n/ciftit'i^^tWl 0 2<h7{)^b7^c£§, 
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95/5, 6 0 / 4 ou^<Dm}^j:i:)tii^/\>y^^mr^(Di^mmx$)^. m 
<^^'^n^/\>y(Dmj^.h 1 s o~2 s o''C(Dmmiz$>^hmmMx$>^o w 
izm^L\,^(D\t2 0 0-26 ox:(Dmmr$>^hw^i,\ 

1 a^mmT^:itiz^r) ?f^yyiLmzm^-^nx\^^^. m 
mi^mm}d>-f}mm^n^mm^^2 1 h\t. mmm}^m^2 1 a^m^^xm 
n^n^o ta^. p^^yxrLfi. Fimx\m<:^mx^,k<. mz. xu~>miz 

m4 5m\z^-r^oiz. :$imM<Df^4m-mm(D/^y^~i^mu4 3 1 iz^i^x 
it. m^(DmmizmwM^mj^-r^'Xu->m2 i^mwL. M7V->12 1 
\zmn-\im^}f>ioo^m.mmmr^ztx\ ^v^mm m^it. k-^tj^- 
H) ^^^'Xu->m2 i^x(Dmmm^T^fx$>^o :itnz^o. h-^s^jj^- 
mM^i^(Dmi]m^'^mB\zvx. I c^yf^(D±mm.(Dm^^^^'^m\zL. m 
WM^mmT^yu->m2 1 ^^-\'^umm^mrz'^i±^^oizhx$>^. 

m4 7mit. m4 6miz^i^x. F^xm/vrmm^mm^^yiio^mnrz/iy 

\^^^^±LX^LXl^^o 
'm 1 3^^^J(D71 y tr-zymWL 4 3 2 (Dn >y K 1 6 ^47 HfZ^t-J; o \Z. 

^^mny H 1 6 ^W7^m\zm^-^^^Wiuw^i %mm-^ntt^mmmmmm 
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1 Qizmn^i^^^l (Sn/Sb = 9 5 : 5) 1 7 S:irM.TSmfe^ticl^> 1 1 

110 izfit^timm-DX^. j^y H 1 ^(DmM^^xsmmmiwmm i 5 torn 

w.Am\z5nr^^\z. if.mm^i'&'^m(Dny^-z/mmz^\^^x\t. s 
«'i4^tMb>i 1 o^m^it^^-r ^^mm. mmt. h-^^^^-k) 

c:<D^ie^»(|(^/1^yy— vS^S4 3 2tCfeV^T«, ^«ti^gMb> 1 1 0(7) 

m\f.y \ i^xzwo-Dtz-rn]-^. m¥(r^^Mx^'t^o\zm^^ o 255>^mA>T 

[^23^C»J] 

m4 2^^0^(D^2 3iC»JlC'^^A°^y^-i^»1S4 3 3(7)l|lfffi^^b, 

m4 9 Bi^s, B4 8 Bit;i*5iiT. nxwMmmmmMy 1 2 0 ^m,mu-^v 

^4 9ig;0^^>SM^n^J;e){C. m2eSc»J<DA°^y'>-->?S1S4 3 3a)^m 
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msi miz^mmm(D/v:;y~i?mu^nmLrz.^W:^^'t.mmmE t lt. 

:feJ:t)Ct-h+f-r^;i/^frT (1 3 0t:/3^+-6 5'C/3^^1-tfi' 



(Dmmmmmm. m^KimmWi. ^l^^v^w&l. ^mrnm^mwi^^, ms 
mzMf^^m^i^^i^. ^(omm^m^m^mti^xmmtL. z.(Dm\: 
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m^mmt^ ^immm^miti.. mzm\mn-^ntzmm'&Mmw=f'. m. 
"^mitrnzmm-r^mmmmm^^ wmm-'^mmy-^^-m^^ '}^<m:\z^ 

(Dm\zm}mmmmmmmtfi.^o 

^z.tti^x^^o ^fz. ^i^n^o.i -2.0 iim(Dm'^mtmizmm't^um 
miti^mmm^n^brcmmmmm±<D^mzmm'f(Dmmm^-:^^m^m 

WMmt^ z.t.\z^^. ^-D^ i/vTv vn-^ - >^@B^bfc#^»#gK^^?^^ 
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^'Ma, mmm.. mimm. mim7t^m\z^r)^m.^riTz.m(Dmm. 
X vm^'mmt^. ^mmn\z^n:hV)W-vz^x hm(Dm-^\-t. 5-150 

i^X>^:hHU^A4 0g/l, 7js'^^12g/K ^:tmmO. 1 1 (P 
H=l 1) >{>t^§„ V;i'i5'*-l^5/XhS^Pg|5. ^®^?ife^L, 
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01~0. 1 MmT25D, M^b<^3:0. 0 3 MmM^Tfe^o 

mi&(Dm\^U(Dm\t. 1 0 0-^9 0 0 fim<Dmmx\ B^wwt. 5-7 o 
^mxww^m^'^^^^t.m'^. pb^ia-^tbs 5-9 1 %(D%(D-^m<^'^ 
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m^^i^<Dt. mn^p^(Ditm^mm'<zx^^i}^i=>x^^o 

$>^-/}^. -^nm-izh. mm'^i^xDmrnmizmm. n-7^^>^'L^c©*,, m 

tm^m^mbrcmz. mnm±\zmm^^>^Mm-^i^^o mmoymm'^}^ 

Wi. zi/vih. XX. m^^<D^mizx±xm^'r^(D%. 

iz^^y^fj:a<D4mmii^mxf^mu mm^(D^mxm\ mmi^m^m 

^tji^j,:^. iihu^mnxmm\zwxx^ ^ izvx^ ^h^. 

^fz. mmimm(D\^—h-^-i^)v^n-Txh. BGA^mmhxmmtit^ 
^mm vxMi^imizmmT^o 

^-f. ^5mmm\zm^/^y^-iymm5 1 oommz-Di^x. ms9mRzs 
^6 om^mmLxmm-r^o us ggia, ^mi^^^axh^ i c^yzfb 9 o 

^-z^mms 1 oomm^^vxi^^^o omiz^r^^iz/vy^-iymms 
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^- zPm&. 5 10 x\i. zi s 3 o (D^mmsmm^i f t v -/sbh 

us 8 OA. 5 8 OBj^^^J^eK^nXV^^c i^ti;i/hT^;/7°®5 8 OA^i. m7 
:jN-;i/5 6 0Rr/##:@2ll5 5 8 a)J^^$nfcSr«11ltfl§m=^» 5 5 0 ^> A'-TT 

7i^-;i/6 6 o:ri;s#:@b^6 5 8(7)?i^^$nfcsr«itr)iBi«S6 5 0 t-f^^bts.^. 
(Drnf^^ntzmmmmmimb sot. ;^^7t^-)i6 e oRimimme 5 s 

±®«Cti, IC^>;/-7°5 9 0(Dig,»5 9 2 6 0 li!#.^>) --^^1"^:^^ 
56(D^S«h°>5 7 6A>^>5iB^$nTVi^o T®IHiJfC«. H-^-;}?- H 

5 9 4(7)^t«5 9 6 (m6 0BI#P.) izmm-T^TzibOmm'^ 
E>5 7 6A75«l^^nTl^^o ^^^^l^h°>5 7 6 Att, ^BBS 7 5^^bT 

/U7r--)\^e6 0Rzmms.m5 8^mm-^nx\^^^o t^^^. :i<Dmmmx 

2;§E^tf>5 7 6Ati, lC^yy°5 9 0(Dm^5 9 2. F"^-:d^-F9 
|gA°>:;^-v»=tS5 1 0-v(D I C^yy'b 9 0 (D^g(C-C?l^T> 116 1 

Ra.bTs^iBg-r^c me 1® (A) tt. llgHtioi c^^:/:/^^b, ^6 10 (B) 

\t. meom^izmzxmm-r^^i^^^y^ 7 e A^^^^bTs^-rc 

B6 1gl (A) \z^-t^o\zl C^y-^^ 9 0(Dmm^5 9 2 t/'^y^-'JM 

^5 1 0(D2;iE=i^t!>5 7 QAtmrnr^j^oiz^M^^v. lium^rnxm 

LX. mmm^\:^>^7 6A^^»5 9 2^#A^-ti:^ (116 1121 (B))c 

4^- F 5 9 4 izmrn^ 59 Qt hxmjitmi^^nxi^^^o :iz.x\ sis 5 1 o 
— 3i^-F{c^tbT^s^i6^ (^7 00 (A)), miium^mxmmi 
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O^M!±L. mmil m^m) 5 9 6'\5^^t^t:°>5 7 6A^^At--5 (B7 0 
EI (B)). 

M\^-^-^s-\i5 9 4m(Dmm (m»5 9 6) -x^A^n, mj^mmcDmti 

Alt. m7 im (A) iz^-r^-oizm:$:mz}tm^5 7 e a^oti^^-^^^^j^t, ^ 
7 10 (c) iz^-rmm^}d>5 7 6c<D^oiz2^^±x'$>-DXhmzr^mit 
2:^i^±(Dm^it. miLLxmmvxh. i^(Dmmizmtsjzoizmmt 

^Zt^^X^^o ^^5 7 6 aOm^tLXlt. ^7 1 EI (A) IZ^-TJ^oiZF] 

m(Dm. m7 im (b) izmrmm^}^>5 7 6B(D^vizB^^mmu^^. 

^^i^. mn^ommizmu^mn^m'^izit. m7im (d) iz^T^m^\:i> 
5 7 6D<D^z)izmmm mm) iz}d>^(D&^5 7 Qh^m^f^ctiz^K). 
mM^\^>(Dmm^^m±^ii:xh^i\ 

mm^}i>5 7 6A\t. ik-^^X$>^zi;i-jl^ 427U^. m^^X^^V) 
hj^mt^i^mi^^. --"I?. ^^;»ct:>5 7 6A«. ^7 10(A), (C). (D) 

^z-mt^oizimmo^m-xit^^xm^^m. w,7 im (b) msm7 im 
(E) \z7Frrmm^\f:y5 7 5 7qe(d^o\z. \d:y<Dm^^\^-rrz.^\z 

mx^^o 

^5mmm\z%:^;^y^-z^^i^:^m:m:r^-^m\z'D\,'^x—m^m 
\ixmm\zmmt^o 

(1) Imm (Di1^7.JLTf.^iymm^rz.\t.BT (tfXVl/<$ H h UTi>^» 

mtij^^f^^muz 3 oommiz isAtmo^fgs 3 2ffi^^^—h^tix\^^^ 
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mmmmm^ 3 0 A^Wimuntvrc (mszmoxm (a)), z(Dm^ 

5 3 6^?^fifeLfc (ll5 2|llOX^ (B))o 

(2) ^mm/^^—ys4^^zsx)v-^-)i5 s e^mf^i^rcW^s 3 o^7X^ 

V^L, ^Itbfdt, i:LT. NaOH (lOg/1), NaC102 (40 

g/1), NaS 04 ( 6gy\). Mytrnti^X. NaOH (lOg/1), NaBH4 
(6g/l) ^fflVifem^b-jl7t:Mill::J:D, i^sa^A°^^->5 3 4*5ckrXx;i/ 
->t^-;i/5 3 6(oa®f::m®5 3 s^^^ti^c (^5 zmoxm (C))o 

(4) HiifHo) 24 mmu\H\zMmb 3 0(Dmm\za 

5 3 4-m. 3 6p«>i{::^i«b, 70t:, 20 ^mx^i^ 

S2m(DXM (D))„ 

(5) iffis(4) (Dmm^m^tzmms 3 o(Djt®^> #6oo <D^)Vhmmm (h^ 

'A\^^x\ 120 intra, i5ox:xim^(Dmmmm^n'Dxmm%mm5 

(6) m^^m^mj^^rcAy^-i^MmzTjiti umutv^ hx^j/5">^x 

H^MISSfi&ii^bbfc^, B^MilS. 2 X 1 I / 1 , 

>:/^;U3. 9 X 1 1 / K m^J5. 4 x 1 O ^mo 1 / K 

M:J-hU':>A3. 3 X 1 Q imo 1 / K 3i^>^^5. 0 x 1 O 'mo 1 / K ^ 

mf^mi iBmit^umm. ■^-y^-)V4Q5) o. ig/i, FH=9f)^^ 

Hjfccktmiii&^iiT, mi^^^B 3 4id^n7.)l-ts'-)V5 36CD^>H53 
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(m5 3m<Di:u (F))„ mm5 4 2(DmMmi^m^j,t. zumxh^t^. 

iaSSSr, PH=1. 2 0^#TCu-SngMSj;S$-frT, mmo^M 

(7) mfmmmmmm^m(DWMm.m}^mwu-^v. 1.5 Pa • s \zmm 

(8) iiri2(6) ommb socDmmiz. mmc?) m^nrzi^m i.spa • somm 
ttftB(7) Tf#bn:^c3te^7Pa • s (Dmyt^ommmmm (±mm) 4 6$ 

^ (:7''U^-i7) $ff(,^, 35/zni(7)^^JJ15 5 0 a$?FMUfc (^5 
SEOXg (G))„ 

(9) SfiSB(8) Tig^^JSS 5 0 Q!&J]^^L-^S^5 3 OOmmz. 85//m(|)(D|| 
R5 5 1 a:^/WiJ$nfe:7:^- h'^X!7y^JVA5 5 1 $^«$-&. Mi«IE7jc0«' 
IZ^^ 500mJ/^cm' ^^7^1.;^ (m5 30CDI=g (H))„ Z.n^DMTGmW 

xx-fu-Mmi^. ^^\z. '^mmm^mmB7mn\z^r) sooomj/cm^T 
mytv. 100 ■CTi^rai 120 "CTiBfrB^, ^(d^ i5ox:x3mm(Dmmmm 
(^xh^—^) ^t^ztizj^r). y:th'7x^y^)iM,\znm-r^-^^mm 
\zmnrz85fim(t>(Dma ouy^^-jmi^mmn) 4 8^m'r^m^ 35/im 
ommmmmim (2mmm) 5 so^j^^Ltz (^5 4m(Dj:u (D). u^^. 
^UT-^-)i^tr^^mn5 4 8iz\t.. xxib^^m (m^-f) ^^^mzmni 
^Tzit. mMy-fjvi^\zy:th$)^i^^itu—^iz^i:)/t^T^-)i'^$^ 

{io)mo4 8mm-^nrzmm5 30$. ^uam^z 19 ^^-rsi^aL, mmmm 
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mmmmmm^m 550 omm^mtt l (n 5 4 m(Di:m ( j ) ) . ^ott. 4^ 
T^-jmmn 5 4 8 (Dp^mrnizmmm (bi^-^-T) ^#ttfeo 

$0.6 -1.2 /zmC04|«^mJ!6o^M5 5 2§?^i7Kbfc (m54m(Di:m (K))o 

EDTA 0.08 mol / 1 

0.03 mol / 1 

HCHO 0.05 mol / 1 

NaOH 0.05 mol / 1 

a. a' -b*lfU':^;i/ 80 mg/1 

PEG 0.10 g/l 

A^?fiO#t-t, -TX^^rmebT. 100 mJ/cm^ TSt^, 0.8 XmM^h^)^ 
J^XmBmmi^. 15Atm<7)J6-:?#l/i^Xh5 5 4&iStt:^ (m5 4liI(DX 
m (L))o 

{iTnommmib^^^^ 5 6^mf^Lrz m5 5m(Di:m (m))o 

2.24 mol / 1 
0.26 mol / 1 

19.5 ml/ 1 
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Btfe^ 65 % 

1^ 22 + 2 t: 

(14) J6o#l/vXh 5 5 4^5%KOHTiiJiil^SL;^dt, ^©J6o-tI/vXh 

^«^S^i6'^^iitm^^J6o#M/0>e>7:c§iP$ 18Mm<D##:@Bli5 5 8 
:R0:;HT*-;1/5 6 0$?g^t;^c (^5 5EI(DI@ (N))„ 

(15) (6) i|wI#o^S^ffV\ Cu-Ni-P ;!)^?>7i'5m'fl:Jl5 6 2$ffML, 
^O^StC SnM^SrfTofc (US 5E®Xig (O))o 

(16) hubB(7) ~(15)©X@^^0M-r;ii}Cj;D, $e>{I±SC0^-*@Bli6 5 8 
5 50(7)X@ (P))„ {HL, SnMmTO^b/cCJ&^o/Zo 

(17) —;^. DMDG{C?^^$-M-;^ 60 ^^XiJ^^v 
TO (S*<bmM) (DX#4^v^ 50%^7i''j;WbLfe^7ttt#-^®:tUd'x' 
- (5>^» 4000) ^ 46.67 g, ^5";l/X^;i/^h>{Cj^^$-a:fc 80 a«%(D 

^^'>^^xy-;i/A^X7j?4^vTO (?ftfbvx;m xtfn-h looi) i5.og> 
i'^^^y-;^^a!^k^J (rasftfig^, 2E4MZ-cn) i.e g, ^7^-14^/ t-t^ 

^#ffi7^^7ij;i.^yx'- (H:$:ft;^i^, R604 ) 3 g, IW] D < #fiffT ^ U 

y-T- (^^i±fb^^. DPE6A) i.5g, "^mcimm k^yy-zru^. s 

-65) 0.71g$?g^b, $^t3::(Z)^^tJ(C^UT7tTO^Ji:bT(D^>y:7 

xy> (ii^fb^M) ^2g, %mm\h\.i:(D^\^=y-^Yy (n^fb^^) 

?r 0.2gJn^T. 25T:T 2.0Pa • ^\zmm.\^f:LV )W—VV7.VUmn 

(18) fusB(i6)Tt#e.n/2:#a@s^siS(OMtc. ±uvjvy-u>^x Wim<^^ 
20(im(Dm-^xm^Lrz. -a^^h. 7o*ct 20 ^^-PbI 70VT 30 ^mo^m^m 

-^^^y4)lJ^^mm-$ii:TmmV. lOOOmJ/cm- (^^^J^TSt^L. DMTG 
Mi^mmLfzo ^LX-^^lZ. 80t:Tr 1 l^r^l lOOr-C 1 BtPsl, 120t:TlPt 
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Xh« (J?^20/im) 5 7 0^ffMLfc (ll5 6EI(DX^ (Q))o 
{\^yJK\Z.. y;i/^-l^vXhM5 7 0(7)r^PgP5 7 lie. M«**)ii:L.T> Sn 
/Pb = 4: 6©#Ba5 7 5^-7X^TOJtCckO. 1 8 Mm(Z)j?^T?^^L^fc 
(^5 6E1CDX?M (R))o 

^^■r^/\°^y'>--i^S^5 1 OSrttfe cms 7 0) c 

b 5 7 1 ^J^fiKbfe (US 8 0CDX@ (Q))o 
H= 5 (7)M«^«i->7'ir;i/i6':3^ISlC 20 ^r^immUT, fMomzm-^ 5 Mm(Dli 

h')^Aios/i ^^ibt^^mmm^sb-D ^m\z dzvcom-v 23 # 
ff^figbfc (m58m(Dxm (r))o 

Pb = 4 : 6(D^Ba5 7 5 ^VXi^WJlCJ;^. 1 8 umCDm^'Cm^'^'^f^c 
-15. 4 2 70^TJ^^bfc^^5|;>ttf>5 7 6 A^lll^b^J:V^H>iLTffl?&:i: 

7 6A^:^i^1-^?&M^A°^:/^-vSM!llC^^$ii:/it>;tlT\ 2 0 0° CTU 
5 1 O^tt/i (^5 911)0 
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(^2a:»J) 

mi 0^20/im(Dm-^X'm^Lrz (^6 2EI(DX@ (A))o 'A^^T. 70t:T20 

^^-r^i 30 ^mcD^mmm^n-DrzW:. mn^tmnufDmmomm^m 

■^T^^y^JlA (m^it-f) ^^»$ii-TmgL, 500mJ/cm^ (Dmn^TM 

mn^(Dmm\zmus 7 1 h^m.mz. (^e 2 0©i@ (b))o 

<^:7;r h-T7>^7^;i/A (la^-r) ^^«^$-a-Ti£§L. lOOOmJ/cm^ <D^^ 
^^TS^b, DMTG^^MSb^Co ^L.T$e.{C, SO'CTI^Fb^, 100^^ 

in^7Tts-)vt't(D'7y\^u^^^ts) ^mu^iiti. imu% 150 
nu±.\zA^fnwtmz.v)v^'-vi^7.hm 2011m) lo^m^vtz m, 

6 21I(DX@ (C))o 

(X9)mz. y)W- uz^x hM5 7 0 (DPip§i55 7 1 ommMmti^T. Sn/ 

Pb = 4: 6C0¥E 5 7 5^-7X^:7 TOJfCcfcD, 1 8 At m(7)j?^-Tr?^fife$-&fc 
(He 3E|CDX@ (D))„ 

— 4 27P-rTfl^fiKLfe^^i|^tf>5 7 6D (^7 10 (D#M)) ^0 

^-vSM5 1 o^t#7t (^6 smum (e))o 
s*6*jtc:fi. mz^mmtmc'v^^-^^. Ii6 4iii(i^-rcte)(c^pgi55 7 1 
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36o 5 7 4 ^mj^-^-^Tzo 

A)g6 7 2^XA°^;/i$7tcT4 Aim?#^$-&:^c (116 5 0(DX@ (A)). 
(20)liP^5 7 10T>>l/^^'^AS6 7 2±tl, m^O (BAg-8) 7 5C^ 

0. ig^AtiT. mm^^rzt:i^\z m&^moxn (b)). n/x-ji/Tf^ 
(^6 smoxn (c))„ 

iBl^itgl Atm^m^O. 6 MinCDJ^^Jt^T^KJ^b^c. fi^ff^bfe^m^ ^ittl 1 

tCbT, It^SOjttm. 1 0 /zm(D^:7V^y h6 7 5t3^?^bfe, 
i20)S^mVrzi^fUyh6 7 5^mu^n5 7 HZWXLTzO-^ (B6 6|2|(7)X 
(A)). 2 0 0'Cl3Sm$Jnl^LT:?>^^. zin-;VTf^^bfe^gt>cti > 5 
7 6 A^*-&Tffi*JcJ;U^g'&$ii§C<i:-eA°<y^-vm^SS:t#fc (^6 600 
(B))o 

ci:0SnS^?^5K$-&fco $fc, M^fe-^tLT, v'J:^i^^ 
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- (^^m 4000) ?r 46.67 g, ^^)lX.^)iy h>izmm^ii:rz 80 Sfi%© 

b'X7xy-;i/A^X7]^:^>'1lfJ|g mitzyx.)im. xtfn-h iooD is.og. 
^ ^ y (mm^tf^m. 2E4Mz-cn) i.6 g, myt^'ey^—-v$) 
^^7^u;i/^y y'- (B^imm. R604 ) 3 g, mc<^mTi7^jj]^'E 
y-^- mmmh^m. dpe6a) i.sg, 5}^i5[i^?^»j (-^yyxzi^tm. s 

-65) 0.71g5:^-&L, $ ?)t'il©^-&#l{lMLT7t^$6^Ji LTO^>^/:7 
a:y> (i5^>fb^M) ^2g, 3l£Ji«Ji:L.T<7)^t5-^h> (If^fl^^M) 
0.2gtin<^T. 25^^ 2.0Pa • s IzmMLTz^Ji^y-UiyX bU^m 

tj:^. '^mwrnt. Bmi^mm (MMm^. dvl-bm) t 60rpm o^m^i^ 

P— ^S'-No.4. 6rpm (Dm^^itU-^- ]^o.3 IZj^^Tco 

(19) MiS(i7)T#6nrc#as3^s«0j^ffitc, vm.imi7 

0^ 20/xm(DjP$Tm^U/t (^6 7B|(DX@ (A))o ^^V^T, 70t:T 20 ^ 

r^i 7ot:T3o^FBicDit;»a^ff<^m ra°^-> t&^^ss 

lOOOmJ/cm^ O^i^^TmTtL, DMTG ^MSLfCo ^LT$^{3, 80t: 
TlBtr^l. lOOrT 1 Btfal. 120'CTmfBl 150t:T3BtrB^C0#i#T;!jPM 
«^fcV^y (/N'i'T4N-;Pi^(D^>HgI55}-&'^tr) ^r^P5 7 1 

tt^ (r^P^ 200/im) V;i/^-l/vXhB (ff^20Mm) 7 0^ff^^b7t 
(M&im<DlM (B))o 

(20) PBPgI55 7 lOJifflt::, '#5 0/zm©h*U;P6 3 O^fflV^Tit^S 0 Mm, 

5/zm(7)[a^5 7 lb^2Mfl^^$-&7t (^6 7EIOTfS (C))o 

{2iMmmt. wmi't.mmimmm\z^^^(oi:Y^ii^Lfz. wmwf--^^^ 
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smcDxm (D))o ism\^r^<D%. :37N'-;i'T{^^bfe^^^tf>5 

^ntc (mQsm(Dxm (e))o 
S2^6^tc«. mi^^mtm\:^x'$)^-^^^ me 90 (a) iz^-r^oiz^mm 

m:^m^z\-i. mi^mtmcT$>^f)^^ m? im (e) iz^-r^o\zmMt 

lf>5 7 6E<hLT, 7 7Ts£?^bT, ^S^-iy^^k 

il(Dm93^»yT1i, 117 10 (F) lC«J^D^'E®5:^'r?^jg^ti°>5 7 6 
F^fflli-So M?^1^tf>5 7 6F«, ^®iC5*<D§;|^5 7 6 b« 

5 7 liPHPS 7 l^^tt, M^P^5 7 1I^IC:##:I1ISS6 5 S^ilSf ^ 

ras 7 1 h^mn^ (m 2m (b))^ ^i::. m^^psbs 7 ip^ic-^;/^;!/^ 
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